Electron microscopic analysis of the mesencephalic ventromedial tegmentum in the cat.
We have studied the normal ultrastructure of the ventral mesencephalic tegmentum (VMT) in the cat, particularly the morphology and distribution of presynaptic terminals and the types of synaptic junctions. The following subnuclei of the region were examined: n. linearis rostralis (LR), n. paranigralis (PN), and n. interfascicularis (IF). The qualitative and quantitative data revealed significant ultrastructural differences between these subnuclei. Each subnucleus had a characteristic dendritic structure. In LR the dendrites were nonspinous and cylindrical and had presynaptic terminals randomly distributed over their surface. In PN we observed varicose dendrites with spines; the presynaptic terminals formed clusters on the narrow segments of the dendrites and around the spines. Dendrodendritic synapses were also observed in this nucleus. In IF, there was an internal division regarding dendritic structure: in the rostral part of the nucleus there were cylindrical dendrites while in the caudal part irregularly shaped dendrites bearing long spines were found. In IF and LR some of the cylindrical dendrites were seen to be in direct contact with the basal lamina of blood vessels. Four types of presynaptic terminals were distinguished by the morphology of their vesicles, and the proportion of each type in the total terminal population was determined. On this basis the compositions of the presynaptic terminal population in the three subnuclei were found to be very similar. Most terminals contained clear, round vesicles (62.6%), or both clear and dense-cored vesicles (35.1%). Few terminals were seen with dense-cored vesicles only (1.4%) or with pleomorphic vesicles (0.9%). The majority of synapses in the VMT were found to have symmetrical densities. LR had twice as many asymmetrical synapses as the other two subnuclei. Eighty percent of the terminals formed synapses with dendrites, although axosomatic and axoaxonic synapses were also seen. The density of the terminals was significantly different for each subnucleus: 191/1,000 micrometers 2 in IF, 120/1,000 micrometers 2 in PN, and 81/1,000 micrometers 2 in LR. These data indicate that while the subnuclei of the VMT receive morphologically similar afferents, each has a unique way of processing the information provided by them, through a different internal circuitry.